where the production of goods and, services requires the pooling of the assets of several firms. The type of assets owned by these firms has an impact on their bargaining power; this consequently influences the firms' ability to be involved in specific organizational arrangements. With the objective of conceiving optimal strategies for firms involved in these agreements, our study seeks to bring to light the relationships between the nature of organizational arrangements, the role of the firms in these arrangements and their competitive position in the industry in which the cooperation is formed. This analysis uncovers three principal forms of organizational arrangements: core firm with a network of subcontractors, homogeneous alliance and complementary alliance. With the support of various statistical methods, this framework is applied to the telecommunications industry.
Due to globalization, radical technological changes and deregulation, many | industries are concerned about the reconfiguration of markets, production processes, competitive rules, etc. In view of these evolutions, many firms no | longer possess the required assets to produce or to distribute a marketable 0 output on their own because they no longer have the capabilities for doing so. 1 These firms are confronted with the problem of gaining access to resources « owned by their competitors of by firms in different industries. Firms enter -? into 'relational strategies' in order to coordinate the use of assets owned by different firms. Such strategies involve important decisions about the choice of partners and design of organizational arrangements.
Following, Rumelt (1987) , Rumelt */*/. (1991) and Williamson (1991) , our article emphasizes the use of New institutional Economics to support strategic analysis, as it enables a better understanding of relational strategies. We begin with the assumption that the design of organizational arrangements is an indication of the competitive position of the firms involved in these agreements. This assumption stems from the basic idea that there are various forms of organizational arrangements that can be used to coordinate scarce resources owned by potential partners, There is a strong correlation between the arrangements chosen and the substitutability of the assets owned, since firms will consistently strive to implement coordination arrangements in which they can exercise control over the value created and over the evolution of the services rendered. Hence, when a firm owns assets that are less substitutable than those of the others, it becomes the core of a network of suppliers and subcontractors. On the other hand, when none of the potential partners is able to impose an asymmetric coordination (i.e. arrangement where a leader-follower relationship is instituted), an alliance tends to be formed. These suppositions imply that an examination of the coordination arrangements chosen and of the firms' position in these arrangements reveals the strategic positioning of the firms involved in the industries in which these arrangement's are drawn.
This paper focuses on the development of the new telecommunications services industry, often described as the 'value-added services' (VAS) industry. VAS are information-based services provided through telecommunications networks. They consist of a wide variety of services that enhance the basic telecommunications services (e.g. telephone). Some VAS provide users with specialized communication features (e.g. data communication). Other services enable clients to access data processing systems (e.g. computerized reservation systems) or information sources (e.g. databases). Specialized data networks, electronic mail, Electronic Data Interchange (EDI) services, transactional services, remote access to data banks, etc. are a part of this diversified range of services.
We first present a framework designed to cope with the analysis of the VAS market, VAS production and the diverse categories of competitors. We then explain how organizational arrangements are influenced by asymmetries among firms. Considering these criteria, we identify three main types of organizational arrangements between firms. Through both a qualitative and a statistical analysis of a sample of organizational arrangements designed to produce VAS, we apply our framework to the industry. The results enable us 1206
to develop an analysis of the competition and of the competitive position of asset owners. Finally, we bring to light the potential advantages and the limits of the exploratory arguments developed in this paper.
The Pattern of the Value-added Services
In an earlier study (Brousseau and Quelin, 1991) which analyzed the process of the creation of the VAS market, it was shown that these services result from a combination of (technical) 'functions'. The production of these,different functions relies on the use of specialized assets.,The specialization stems from the fact that these diverse assets belong traditionally to firms in different industries: telecommunications services, data processing, information editing, etc. Most firms in the new telecommunications services market do not own the complete set of assets necessary to produce a VAS. As a result, this business is typically one where specialized assets owned by different firms need to be combined to produce a marketable output.
The production of the so-called 'value-added' telecommunications services consists of combining four basic functions:
(a) the routing of messages: transmission, switching and network management are performed in order to transport, route and address information to the chosen corresppndent(s); (b) communications management: this groups the functions of securing (encryption, access control, identification), ensuring the compatibility of different formats, realizing notarial functions (i.e. authenticating the actual completion of the communication) and billing. Here, only the envelope (not the content) is handled; (c) automatic information processing: the 'content'-i.e. the meaning, or the knowledge-is processed through logical programmed processes (selection, grouping, etc.) and computing sequences; (d) information editing consists of creating and organizing information sources.
It implies gathering, sorting, rewriting, indexing, synthesizing and updating information.
The VAS are created by assembling these functions. For example, database services are a combination of information editing (d), automatic information processing given clients' requirements (c), communications management (b) and the routing of messages (a). A VAS, however, does not necessarily combine all four functions. The EDI of orders, for instance, consists only of 1207 message routing (a) and communications management (b) (control of formats and authentication of the commercial transaction). The combination of these four functions enables us to classify VAS into four categories of services:
(1) Telecommunications services: considered on its own, the routing of messages (a) does not generate an important added value. However, the supply of the particular type of routing is an elementary level of added value. For instance, sophisticated routing for data flows, like the services that are provided by packet-switching networks like X.25 networks, is a good illustration of this category of services: large users are able to link their main data processing centers through the use of a digital network. They thus benefit from tariffs and technical features that differ from those offered by the basic service (i.e. the telephone service).
(2) Communications management services: these services combine the functions (a) and (b). EDI services, for instance, enable the exchange of trade documents (orders, requests to deliver, bills, etc.). To ensure the comprehension of the messages sent by both sides, conformity to transmission standards must be controlled. To ensure security, senders' identities are also controlled. Last but not least, a legal guarantee is provided in order to avoid future disputes.
(3) Network processing services: for instance, at-a-distance-supervision services consist of analyzing the information sent by captors and terminals (heat, humidity, shocks, etc.) . They enable the analysis of events occurring in distant sites and the launching of both automatic and non-automatic procedures. To produce these services, the firm must combine the technical functions (a), (b) and (c).
(4) On-line information services: these services are composed of functions (a), (b), (c) and (d). They rely on the network to broadcast the information contained in databases. The network enables the operator to gather information on the requirements of users. Considering these requirements, the database management systems ensure the information processing and the distribution of information. Financial, scientific and technical database services are typically classified in this category. Table 1 lists the major firms involved in the different categories of VAS. The different types of functions need to be associated to constitute a VAS supply. However, no single firm in the industry is able to produce all these functions on its own because of specialized capabilities and convergence of 1208 • the routing is mainly controlled by telecommunications network operators (PTOs, carriers) which own the physical networks; • communications management is generally controlled both by network operators and some data processing companies; • the development and exploitation of automatic information processing systems are usually controlled by three categories of firms: users, data processing companies and computer manufacturers; • information editing is controlled by two types of firm: companies that specialize in providing information-consultants, book publishers, press agencies, etc.-and the firms that generate marketable informationairlines and transportation companies, banks, insurance corporations, etc.
VAS production therefore implies the co-ordination of assets belonging to different types of firms. To control the organization of the production process, companies attempt to control the assembling process. For a particular firm, the assembling process entails choosing one or several partners and determining the cooperation arrangement to link them. In the following 1209 section, we will study organizational arrangements resulting from this process.
Asset Specificity, Asymmetries and Organizational Arrangements
In this paper, we consider cases where several firms, each owning tangible and intangible assets (Winter, 1987) which are difficult to replicate and to transfer, cooperate to combine these assets in order to generate a marketable output (Winter, 1987; Teece, 1988; Von Hippel, 1988) . We will develop the argument that the organizational arrangements implemented reveal the strengths or weaknesses of the diverse competitors in the industry because of the characteristics of assets belonging to firms involved in the arrangements. Transaction cost economics (Williamson, 1985) argues that contractual arrangements depend on the degree of specificity of assets involved in coordination processes. When two assets are complementary, both owners are incited to cooperate.
1 However, asymmetries within the coalition are not often taken into account. Transaction cost theory does not consider that two parties do not necessarily seek to implement the same arrangements. This choice is dependent on the set of'assets owned by the different parties because it determines the bargaining power of each party (Holmstrom and Tirole, 1989; Provan and Skiner, 1989; Brousseau, 1993) . Let us explain how asymmetries play a role in the design of coordination processes. We will thereafter show how these asymmetries can lead to the use of different patterns of coordination arrangements to bring together complementary assets.
Asymmetries and the Choice of Contractual Arrangements
The concept of asset specificity (Williamson, 1975 (Williamson, , 1985 can be interpreted in terms of substitutability, complementarity and redeployment. Two assets are complementary when their cooperation permits the generation of a 'quasi-composite rent' (Alchian and Woodward, 1988) . Indeed, this explains ' It is often impossible, too expensive and too time-consuming (Ciborra, 1990 ) to develop in-house the complementary assets necessary for innovation (e.g. because of inappropriability or regulations). These "hierarchy failures' explain the need to cooperate. This is basically the reason why economic agents choose to cooperate rather than to acquire or create the needed complementary assets, even if they have an unfavorable bargaining position. Indeed, cooperation is often the only means to penetrate the market.
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: why assets are combined, but it is not the sole determinant of the formation of an organizational arrangement.
The unequal capacity to substitute the partner's assets is also a strong determinant of organizational arrangements. When two assets are complementary, their owners (A and B) are incited to cooperate (through transaction X), but the two firms owning the assets are not necessarily in a symmetric relationship. Assume that the assets of one of the firms involved is substitutable (e.g. A's). This means that a comparable asset owned by a potential partner (C) can also generate, through a transaction % quasi-rents with B's assets (because A's assets are not sufficiently scarce or specialized). In this case (or when one asset is more substitutable than the other), the two firms do not have the same bargaining power! The owner of the less substitutable asset (B) has more market power than his partner because the cessation of the cooperation has a stronger opportunity cost for his partner than for him, i.e. A's asset generates a small quasi-rent when combined with any C's assets in any transaction Z. In other words, when the specificity of the assets in a transaction is unequal (A's asset is more specific to transaction X that B's asset), asymmetries in bargaining power exist.
Firms can develop strategies to modify the features of their assets in order to reduce or increase their substitutability for potential partners. In the short-run, however, the level of substitutability of each asset is constant and unmodifiable. Consequently, if two firms decide to cooperate because their assets are complementary, an asymmetric relationship could exist, depending on the degree of specificity of their assets. When the asset specificity is asymmetric, the firm owning the less substitutable asset, taking advantage of its stronger bargaining power, will design a specific coordination arrangement . that can be imposed on its partner. Therefore, contractual arrangement choices will depend not only upon the degree of specificity of the involved assets, but also upon the asset specificity distribution (Brousseau, 1993) .
A large specificity asymmetry between the two parties encourages a coordination process similar to contracts on the market (i.e. relatively short-term contracts with neither highly specific and sophisticated governance structures nor strong commitments) (Brousseau, 1995) . Indeed, this coordination process enables the dominant firm to gain strong control over its partner thanks to competitive pressure. If the dominant company's requirements are not met, it will switch to another partner because it is not committed to a long-term contract. Furthermore, the dominant firm will give a standard remuneration to its partner (i.e. the 'market price') even if the transferred usage value creates a large added value. On the other hand, when 1211 the two assets have a similar degree of specificity, both firms will use more sophisticated arrangements. They will sign long-term contracts to protect each side against the opportunism of the other. Furthermore, they will draw up a governance structure (Williamson, 1975 (Williamson, , 1985 to install supervision and incentive mechanisms. Another case to consider is when a 'mixed' asset is coordinated with an 'idiosyncratic' one; in this situation, the governance structure will not ensure complete parity. As a result, a long-term coordination agreement is formed, but the governance structure is more or less controlled by the firm which owns the more specific assets. This type of co-ordination mechanism is, in spite of appearances, more profitable for the dominated side than the quasi-market mechanism. The contract protects it, at least partially, from the opportunism of the other partner (otherwise it would never have signed the contract).
To illustrate this, one can take the example of the telecommunication network operators (TNOs) in the VAS industry. In some organizational arrangements made to produce telecommunications services, e.g. international data communications services such as Infonet or Tymnet, TNOs are involved in cooperation agreements (that are often exclusively composed of TNOs). The TNOs are linked to their partners by relatively long-term agreements with sophisticated and equally balanced governance structures. This is the case as the diverse TNOs are in a symmetric position: they own assets that are both complementary and unsubstitutable (because most TNOs benefit from regulatory protection concerning at least a part of the transmission over a specific geographic area). On the other hand, in organizational arrangements formed to produce network processing services or on-line information services, TNOs are frequently simple providers or subcontractors, as seen in the case of communication management services such as EDI services. This shows that neither the nature of the transaction (in each case, the provided input is the transmission and switching capabilities of a physical network) nor the very nature of the assets of the providers (i.e. the physical network and the know-how to managed and develop it) can fully explain the nature of the organizational arrangements chosen. Indeed, the asymmetry of the substitutability of assets between the partners needs to he highlighted. TNOs are in an unfavorable bargaining position vis-a-vis data processing firms and information providers, since regulations oblige them to provide all users with the communication services desired, and since other companies own know-how that are difficult to appropriate. As a consequence, the supply of TNOs can easily be bypassed, while the supply of these information processing firms or information editing firms cannot be circumvented.
1212 The Choice between Sub-contracting and Allying
SEESS*
Generally, the production of a marketable output requires the association of more than two assets. Therefore, companies must design not just single contracts but a network of contracts, referred to as an 'organizational arrangement' (Williamson, 1985) . When one firm owns highly specific assets and all its potential 'partners' own assets that do not have a high level of specificity, the former will sign market-type contracts with all the others. It will therefore become the center of a network of subcontractors and standard suppliers. However, sometirhes there is more than one firm which owns highly specific assets even if there are other companies who own assets with low specificity. At times there are also situations in which no one firm has sufficient bargaining power vis-a-vis the others to become a 'core' firm. In these cases, the firms owning the more specific assets will jointly create a cooperative structure regulated by non-market contracts. This structurehereafter called an 'alliance'-will be at the core of a network of subcontractors (constituted by firms which own assets with low specificity) (Qu&in, 1995) .
Therefore, three basic organizational arrangements will be observed:
• the core firm and a network of subcontractors in which all the firms are linked to the dominant firm by market type contracts. This means that a dominant firm produces a marketable output by buying on the market or by subcontracting the services that are produced by complementary assets; D the cooperation in which dominated firms are linked by market type contracts to an 'alliance' constituted by a set of dominant firms which are associated to each other by contracts regulated by non-market governance structures (which can or cannot ensure parity, depending on the distribution of the bargaining power within the alliance). The coalition can result either from the alliance of firms owning the same type of assets (homogeneous alliances) or from the grouping of firms that control complementary assets (complementary alliances) (Hennart, 1988; Garrette and Quelin, 1994 ): • in the case of a homogeneous alliance, a group of firms attempt to lock-in the market by controlling a critical supply of one of the assets; • in the case of a complementary alliance, different types of players pool their assets in the hopes of obtaining a collection of complementary assets difficult to imitate. The partnership empowers those firms to become the core of a network of suppliers and subcontractors.
We assume that this framework is the rationale behind the organizational arrangements used on the VAS market. Indeed, most of these services are produced through the assembly of different organizational arrangements. The positions of the firms in the different organizational arrangements reveal whether they are in a leadership position or are simply service providers Therefore, the analysis of co-ordination arrangements will allow us to draw conclusions about: (a) the strategic position of the different participants in the industry; and (b) the strategies that each type of player should follow in order to maintain or enhance its competitive position.
Linkages between Asset Features and Organizational Arrangements

Sample and Statistical Methods
We created an original database which contains information about 125 VAS in developed countries. During the first stage, the information was gathered from secondary sources. These sources were mainly companies' specialized publications and commercial documents. The data in many cases were validated by interviews with industry analysts and company executives. The study covers the 1980-1990 period.
As our objective was to analyze the relationships between the owned assets 1214
and the competitive position of firms, the active variables were those that describe the participants in the organizational arrangements, their respective position in the arrangements and the type of services produced. Consequently, the variables that describe contextual factors, such as geographical availability, category of services, application, country of origin of the. firms, were used in an illustrative manner. 2 This means that they are not taken into account in the formation of the taxonomy. However, they enable us to verify whether the features they describe (e.g. nationality of the competitors) play a role in the determination of the firms' position in the organizational arrangements, and therefore in their competitive position. The statistical analysis of the data was designed to produce both a synthesis of all the variables and a taxonomy of the observed services. First, the studied, sample can be described along several major dimensions, each of which corresponds to a combination of variables; from these dimensions, groups of categorical values emerge. Second, a taxonomy identifies contrasted groups (or clusters) of services that share numerous common features. On the basis of the identified dimensions and the constructed taxonomy, the observed services and categorical values can be mapped along the same axes.
The data were processed with the Spad-N software using two statistical methods: multiple correspondence analysis and agglomerative hierarchical clustering (Lebart et al., 1984) . Multiple correspondence analysis is similar to Variables 59-62 describe, in an illustrative way, the identity of the 'designer', when possible (variable 59). The 'designer' of the organizational arrangement must be understood as the dominant firm engaged in a strategic partnership or as the core firm of a network of subcontractors. Variables 6O-C-2 describe respectively its identity, its assets and competences, and its geographical origin.
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principal component analysis but is aimed at categorical variables (Lebart et al., 1984; Tenenhaus and Young, 1985; Weller and Romney, 1990) . Multiple correspondence analysis converts the set of categorical variables into a set of dummy variables and uses the chi-square distance. Each principal component results from the variables, which are highly correlated. The principal components to be considered summarize more information than any one variable individually. Consequently, both cases (125 services) and attributes of services (21 categorical variables) can be positioned according to their co-ordinates on the selected principal components (two are selected). In this representation, each case is plotted at the center of the categorical values that apply to it. The taxonomy of organizational arrangements is obtained by a clustering method based on the Ward criterion. This method measures the distance between two groups of observations. The two closest observations are grouped; this procedure is then repeated until the entire sample is covered. The number of classes to be considered is identified by finding the point where the Ward criterion drops the most significantly in the classification tree, when moving back down from a single class to n classes. The resulting taxonomy is analyzed by examining the correlations between each class and the categorical values of the initial variables.
The Statistical Results
Using the statistical results obtained from the multiple correspondence analysis and agglomerative hierarchical clustering, we will examine the three statistical classes obtained from the data processing and their features, namely the leadership, the assets and competences, and the type of organizational arrangements.' Two Principal Discriminating Dimensions. As a large proportion of the inertia falls between the second and the third dimensions, the set of variables used to describe the sample can be synthesized in a satisfactory manner using the first two dimensions. 4 By combining the two principal components which emerge from the multiple correspondence analysis, we can draw an analytical representation of the principal discriminating characteristics of the new communications services (Figure 2 ). The first axis makes a distinction between communications-oriented ' Twenty-four were active variables (i.e. those describing the service category, the diverse cooperators and the organizational arrangement), but only 21 remained so after the data processing (eight variables out of 62 were abandoned during the data processing) (see Appendix 1). FIGURE 2. An interpretation of the two main axes. Axis 1 makes a distinction between: (0 the communications management services (category 2) (on the negative side); and (ii) the on-line information services (category 4); the information providers as participants in the core of the organizational arrangement; the (c + d) types of assets (automatic information processing and information editing) involved at the core; the absence of (a) asset contribution and the presence of the (a + b) types of assets ('routing' of messages and communications management); and the (b + c) contribution (on the positive side) at the core. The vertical axis (axis 2) distinguishes between: (i) the carriers and network operators as participants at the core of the organizational arrangement, the telecommunications services (first category of services), the network of subcontractors as the form of organizational arrangement, and the single firm as the dominant firm (towards the top); and (ii) the service end user as a participant at the core of the organizational arrangement, the homogeneous alliance as the form of organizational arrangement, the non-profit organizations and the network processing services (third category of services) (towards the bottom).
DEGREE OF SPECIALIZATION OF THE SERVICE
Generic
services (negative side) and information-oriented services (positive side). 5 In concrete terms, on the left side, communications accounts for the largest share of the added value while this share is much lower on the right side. This axis assesses the contribution of communications to the added value of the services provided. The second axis distinguishes between the services that are designed to meet the specific needs of ah industry (bottom) and the services qualified as generic (top). This axis can be interpreted as the degree of specialization of the services. ' One can interpret the construction of the first two axes by studying the contribution of each categorical value to each axis. The strategic categories and fat participants at the con of the organizational arrangement appear as the variables that most distinguish the population. Their contribution to the formation of the two axes is much more significant than that of the other variables. In addition, several variables contribute significantly to a single axis: the nature of assets and competencies weigh heavily in the construction of axis 1, while the organizational arrangement and the legal structure set-up contribute strongly to the formation of axis 2.
One must note that the statistical analysis uses the services produced by organizational arrangements to draw a distinction between the individuals in the sample. The variables upon which this distinction is based refer also to the nature of the arrangements and to the type of actors involved in these agreements. Thus, there exists a significant statistical correlation between the arrangements and the new services which they produce.
The Taxonomy: Three Main Classes. To determine contrasted patterns of new services and associated organizational arrangements, we performed a clustering of the sample. The statistical criteria support the partition of the sample into three classes, each of which can be described in terms of the categorical values to which it is correlated. The table in Appendix 1 lists the features that characterize the three classes of services. In each class, the modalities of variables are listed in decreasing correlation with the corresponding class. The projection of the categorical values of the variables and the projection of individual firms in the quadrant determined by the first two axes are represented in Figure 3 . The main features of the three patterns of services and organizational arrangements can be visualized by projecting the categorical values in the quadrant defined by axes 1 and 2 (Figure 3) and by projecting individual, firms in the same quadrant. The three classes clearly correspond to separate zones on the map. By relating the three-class taxonomy to the interpretation of the two principal dimensions depicted in Figure 3 , we can summarize the features of the three identified classes of services in the following way:
• class 1 groups services that are communications-intensive (negative side of axis 1) and generic (positive side of axis 2); • class 2 is also composed of communications-intensive services (negative side of axis 1); however, unlike the other two, this class is fundamentally characterized by the services specialized for specific industries (negative side of axis 2); D class 3 has a central position on axis 2, which measures the degree of specialization of the services (Figure 2 ). These services are informationintensive (positive side of axis 1).
This first analysis of each pattern is based on the correlation between each of the three classes and the set of variables. However, each pattern does not include perfectly identical cases and we have emphasized our analysis on the centre of each category. In each class there are internal differences that reveal a second level of discriminating factors which serve to further classify the firms into subcategories. 1218
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•OJO FIGURE 3. Mapping of the sample and graphic projection of the taxonomy.
In the following pages we analyze in detail the contents of the different classes in order to bring to light the nature of organizational arrangements and the relative position of actors in the different segments of the VAS industry. This facilitates the identification of the competitive positions of the different actors in this industry.
• . :
Detailed Analysis of the Three Classes
The clustering results in the construction of the three statistical classes whose main attributes have been outlined above. The first class is dominated by services belonging to our first two categories of services (telecommunications and communications management services). The organizational arrangement is controlled by the network operators and data processing companies. We will call this class enhanced telecommunications services. Most of the services in the second class pertain to the second and the third categories of services (communications management and network processing services). These services are usually assembled by alliances which are often dominated by users. This second class will be qualified as dedicated services because these services are specifically designed to respond to the needs of a particular 1219
industry. The third class is composed of on-line information services (the fourth category of services). Most of them are assembled by companies specialized in providing information (especially news, financial and scientific information). This class will be called information services. These three classes are significant from a statistical point of view. Nevertheless, when one focuses on the different services that pertain to each class, a more detailed analysis can be undertaken.
Enhanced Telecommunications Services. This class is the most important in terms of the number of services (54/125 services). Enhanced telecommunications services are often provided by a core firm in a network, but there also exists a significant number of alliances (eight complementary and four homogeneous). All these alliances are in the form of joint ventures. Most are unbalanced-equity joint ventures. The four homogeneous alliances are composed of network operators (such as Infonet, a joint-owned subsidiary of several major European and US carriers). The other alliances are essentially composed of computer manufacturing companies, data processing companies and network operators (e.g. IBM, AT&T, France Telecom, US Sprint). The two last categories of firms are in the dominant position in these unbalanced joint ventures. As most of the core firms are either data processing companies or network operators, one can conclude that they assemble enhanced telecommunications services: The interesting point is that these two types of firms are not dominant in the other two classes of services. The network of subcontractors (of the core firm or of the alliance) is also a distinctive feature of this class. Compared with the other classes, the services of this class are characterized by a greater number of subcontractors that are mainly network operators and that have diverse nationalities. In fact, these services are available in different countries thanks to interconnection deals among carriers and PTOs. The core firm, or the alliance, manages the network and uses the transportation capacities of its subcontractors.
Within this class, there exists two main subgroups. The first is composed of 14 telecommunications services; the second is composed of 40 communications management services.
The first subgroup is very homogeneous. On our map (Figure 3) , it includes most of the services that are in the upper third of the area which represents enhanced telecommunications services. These telecommunications services are assembled exclusively by network operators that subcontract transportation to other operators in order to widen the area in which their services are available.
The second subgroup (the lower two-thirds on our map) is composed mainly of communications management services that are offered indifferently to various industries, such as the IBM and GEIS electronic mail services. These services are often assembled by a core firm but some homogeneous alliances also exist. In all cases, it is either a network operator or a data processing company that designs the organizational arrangement. Within the area representing the first class (parallel to the second axis), when one starts from the top and descends, one observes services that become more specialized and less transmission-intensive. This suggests that, in the communications management service category, the assets owned by the network operators are less specific than those belonging to the data processing companies. In fact, when the service becomes less transmission-intensive and more 'customized' to user needs, the know-how of network operators is not sufficient to gain control over the assembling process.
Dedicated Services. As previously mentioned, dedicated services are especially designed to meet the needs of a particular industry (essentially the financial, transportation and manufacturing industries), and they comprise communications management and network processing services. These services are often assembled by alliances dominated by users. This element confirms what we have just described. When the services are less transmission-intensive and more specialized, the users are able to control the creation of the added value. It can be noted that the data processing firms are almost never present in the production and assembly processes of these dedicated services. Again, within the class of services, two subgroups can be identified.
The first subgroup (24 services) corresponds roughly to the left and bottom sections in the area which represents this class on our map. The common characteristic of these services is that they are produced by homogeneous alliances controlled by users. SITA-the international telecommunications service provided to airlines-and Petrodex-the specialized EDI system for the US petroleum industry--are two examples of this category. From a legal point of view, they are often non-profit organizations. These alliances are composed of a large number of members (18 alliances consisting of more than 10 members), all of whom are users. In fact; users utilize their knowledge in order to develop services that respond precisely to their needs in communications management or in on-line information services (e.g. the firms that created Assurnet, D'Arva, Visa, Amadeus). In terms of communications management, the users essentially develop communications procedures, message formats and central network management capacities. They subcontract most of the transport of data on the network. As for on-line 1221 information services, users also buy transportation capacities from network operators, but they do not subcontract the other resources (e.g. Swift, Assurnet). Instead, they use their capacities to generate information, knowledge about users' needs and skills on information management processes in order to develop a set of assets that can be imitated only with much difficulty. The second subgroup is composed of 19 services located on the right and top sections of the class. All of these services are network processing services designed for the specific needs of different industries. The airlines' computerized reservations systems, such as Appolo, Sabre and Galileo, are typical examples. Financial on-line transaction services, such as Reuters-dealing, also belong to this category. All of these services are assembled by firms that own (b) and (c) types of assets. The core firm or the alliance, when necessary, subcontracts the routing competences (a), and sometimes a part of the communication management assets (b), to network operators. Compared with the first subgroup, here alliances are less frequent and are often asymmetric (an unbalanced joint venture is frequently created). Generally, the organizational arrangements are designed by users. However, in some cases the arrangement designer can be a data processing company or a service provider, which we define as a company not directly involved in an industry but which uses its knowledge to develop a service that is provided to the members of this industry. For instance, in France, UCB, a bank that specializes in real estate loans, developed a system that supports the commercial management of real estate agencies.
The study of the dedicated services class brings to light two important elements. First, when one compares this class to the first, it can be shown that when the service becomes more specialized, the users, who logically know the specificities of their business, are more capable than the other categories of firms to assemble the service. This suggests that knowledge about the users' needs (and about solutions to problems that are user specific) is a strategic and specific asset. Second, communications-intensive services are provided by large user alliances while data processing and information-intensive services are often provided by small alliances or by a core firm. This suggests that specialized communications-intensive services must be created and managed by the vast majonty of their users, as this is the key for a wide adoption of the service (see SITA, Swift, etc.). Since these services generate large network externalities (Katz and Shapiro, 1985), every member in the community has an interest in inciting others to use the service. On the other hand, when there are no network externalities, the ability to capture the 'added value' is linked to the ability to provide a service that is well-adapted to users' needs. 1222
Therefore, as soon as the required competences are developed, it is in the interest of a single firm to become a core firm (e.g. Sabre or Reuter).
Information Services. Information services pertain to a more homogeneous class, most of the services possessing very similar features. All of the services are on-line information services. They are generic. These services are assembled by single firms that are often (25/28) specialized information providers. These information providers rarely control only the (d) type of assets. Usually, they have developed in-house data processing capacities (c) as well as, at times, communications management systems (b) (e.g. Reuters). Therefore, these core firms mainly subcontract with network operators. The latter provide the former with transportation capacities as well as some communications management abilities. As a significant part of these services is available in many countries, the core firm often has an important network of subcontractors. However, in half of the cases there is a second type of subcontractor: the data processing companies. These firms provide the core firm with communications management and information processing abilities. In fact, within this class, the vertical axis is the essential axis of discrimination. At the top are grouped global services, while at the bottom one can find services that are available exclusively in one country.
The configuration of this class confirms our previous statement: that the success of an information-intensive service is based on its intrinsic quality. Therefore, the knowledge about users' needs and the ability to gather and organize the information is a determinant of the commercialization of a high-quality service. Moreover, there are no network externalities and the ability to capture the 'added value' is linked to the ability to provide the information service. Therefore, when possible, a single firm should seek to become a core firm (e.g. Reuter, Dow Jones, Dun & Bradstreet).
Concluding Remarks
In this paper we attempted to use new institutional economics (NIE) to support strategic analysis in industries where production requires the cooperation of assets owned by several partners. We assume that the nature of the assets owned by firms has an impact on their bargaining power, and therefore on their ability to implement specific organizational arrangements as well as on their position in those arrangements. This enables us to study the relationship between the nature of the organizational arrangements, the position of firms in these arrangements and their competitive position in the industry. It has also been pointed out that the relative bargaining power of 1223 partners can explain three different patterns of arrangements: the core of subcontractors, the homogeneous alliance and the complementary alliance. These analytical principles have been applied through a statistical analysis to the VAS industry. It has been shown that the different categories of firms do not occupy the same position in the organizational arrangements formed in different segments of the VAS industry. This makes it possible to obtain a better understanding of the competitive position of these firms and enables us to identify the desirable strategies that can be pursued in order to increase their competitive position.
Our analysis can be summarized in Table 2 , which shows, for each type of service, the category of firms capable of conceiving both an institutional arrangement and an arrangement that has principally been adopted. The table is the result of statistical analyses, which facilitated the segmentation of the VAS industry. This segmentation, based on a description of organizational arrangements, helps us to identify the assets required for the production of value-added services. Our results clearly indicate that there exists a statistically significant relationship between the nature of the services offered, the organizational arrangements themselves and the types of firms capable of mastering the assembly of the required assets.
From this point of view, Table 2 clearly shows that the services which are communications-intensive and generic (telecommunications and generic communications management) are principally assembled by the network operators (and eventually by data processing firms), which resort to subcontracting. The communications-intensive services that are specialized to the needs of specific industries (specific communication management and 1224 network processing) are principally controlled by their users, who are grouped in alliances and who subcontract the transportation of information. Information-intensive services are controlled by information providers who subcontract the transportation and a part of the communications management.
Within each of these submarkets, one can thus observe that one category of players appears to be dominant in the sense that the firms in this category are in a bargaining position that enables them to impose the desired contractual arrangements and to take the position of leader in these arrangements. Most of the time, these arrangements are based on market-type coordination processes (network of subcontractors) because they enable the dominant firms to exercise strong control over their partners thanks to the market incentives. However, in some categories, firms do not own sufficiently specific assets to become dominant. They are thus driven to join their assets with those owned by other firms in order to create a strategic partnership that enables them to collectively create sufficient bargaining power. This then permits them to subcontract the assets not included in the alliance.
This synthesis highlights the competitive position of each category of firms in the VAS industry. Althrough network operators control the physical networks on which all these services are implemented, they do not have the relevant knowledge to control the organizational arrangement design in many submarkets. In contrast, in many cases, the users and the specialized information providers control the design of arrangements. More precisely, network operators and data processing companies appear to be in a 'follower' position on the submarkets that are intensive in added value, while they are in a leadership position on the submarkets that are less intensive in added value (i.e. generic services and generic communication services).
For services that are specific to an industry, users have a good knowledge concerning the users needs. Indeed, potential users (at least some of them) have a good knowledge about the added value losses due to information gaps, unadapted processing, slow communications, etc. Moreover, for specific services users are able to finely identify the type of services that will be most productive. Last but not least, users have a good knowledge of their business and are more able than any other type of actor to develop solutions to the identified problems. For these reasons, users' knowledge is a strategic asset when one tries to develop new services for a specific industry (Brousseau and QueUin, 1992) .
In the case of the information providers, their strong competitive position in the on-line information services segment is due to two main reasons^ First, 1225 they often have specialized information-gathering capabilities. Second, they also have specific knowledge in the sense that they know the customers' needs and possess the know-how that can transform the collected data into a usable information set. This analysis can also help us to identify the appropriate strategies that different players should follow. For the last two categories-the information providers and end users^-the winning strategy seems to be to continue to enhance the knowledge base on which their competitive advantage is based. For both network operators and data processing companies, a good strategy would be to incite users to create complementary alliances with them. These alliances would enable them to be in a more favorable position in the organizational arrangement (because they would no longer be maintained in a subcontracting or standard supplying position). Moreover, within these alliances, they could learn at least a part of the users' knowledge. In this way, their competitive position would progressively improve.
It seems, however, that end users and information providers have gained a strong competitive advantage and will remain the assembler in most of the existing submarkets because their knowledge is not easily appropriable. Moreover, in many cases there is probably a great first mover advantage because when the clients design their information systems and their procedural routines for a specific service, they will not switch easily to another if their current service provides the same functions. Consequently, it will become increasingly difficult for newcomers to develop successful new services.
The objective of this study was to better comprehend how one can explain competitive positions of firms by observing their roles in the formation of organizational agreements. Our study focused on the VAS industry, but conclusions in more general terms can nevertheless be drawn. These conclusions emphasize the significance of NIE for strategic analysis, especially for understanding the relational strategies among firms during the process of forming new markets.
By stressing the organizational mechanisms created by the firms, NIE contributes to a better understanding of strategies concerning a firm's control of its assets. These firms possess assets and competences that they wish to promote and protect; the assets, however, are not necessarily sufficient to help the firms enter into or create new activities. The firms must then associate themselves with others, notably because it would be too difficult and time consuming to acquire complementary resources which they do not already possess. When these firms cooperate with each other, they use their negotiation power, derived from their asset specificity and substitutability, to implement coordination mechanisms which permit them to control both the-added value that is created and the evolution of the cooperation. Hence, organizational arrangements reflect not only the complementarity between assets but also the competitive position of firms in the industry. The analyses of these agreements, then, can detect both the leading and the weaker firms in the different segments of the industry being considered. One can deduce which assets and competences are key factors in this industry. Likewise, one can also deduce which strategies allow firms to either confirm or reinforce their position in the industry (in view of the resources that these firms control).
Considering beyond VAS, this type of analysis can be extended to other sectors of activity. Indeed, certain activities see their boundaries evolving or challenged by technological and regulatory changes. Such is the case for freight, postal and parcel services. Other activities are the result of the convergence of existing activities. Such is the case for biotechnologies, new materials and multimedia. These lists are certainly not exhaustive. The methodology that we propose appears to us to be useful in gaining a better understanding of the role of assets and competences which are retained by firms in forming organizational arrangements in these industries.
Nonetheless, this study could not integrate all of the desirable dimensions. These areas call for further development and research.
First, in activities that are highly regulated, the non-substitutability of assets depends greatly on the nature of the regulatory measures. This point can be detailed by making a distinction between the specificity asymmetries which are truly linked to knowledge, know-how and certain physical assets, and the specificity that is induced by regulatory measures. Certainly, this would permit one to better understand the impact of regulation on the strategic positioning of certain firms in the industry. Second, our study does not consider the capturing of income generated by the different organizational arrangements; likewise, we did not dwell on the learning, or even the appropriation, processes that occur as a result of the formation of the organizational arrangements. These two points are evidently essential to the .actors involved in the agreements, depending on their negotiation positions. The analysis of this point would obviously require long-term studies of organizational arrangements. The study would need to observe the transfer of know-how as well as the profit-sharing agreements between the partners. This type of study would be critical to determining the efficiency of organizational mechanisms that are implemented.
Third, the study has demonstrated the impact of specific assets, retained by different firms, on their position and their role in organizational arrangements. Yet the efficiency of these arrangements were not studied in
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•• terms of success on the target market, as measured by market share, growth and profitability figures. It would be interesting to analyze the relationships between the commercial success of the activities and the organizational arrangements which are at the origin of these activities. These works could confirm the richness of the contributions of the neo-institutional school of thought in the domain of strategic analysis; recent and evolutionary developments should, however, be taken into consideration in NIE analyses. This body of literature helps to advance our knowledge of the management of firms and to improve our analysis of industrial evolution.
